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Detailed Action 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Levinson et al. (6,984,475) in view of Ker et al. (US 20050051848 Al) or Hsu (5,585,299). 

The claimed invention is directed to an ESD-resistant photomask and method of 
preventing mask ESD damage. The ESD-resistant photomask includes a mask substrate, a 
pattern- forming material provided on the substrate, a circuit pattern defined by exposure 
regions etched in the pattern-forming material, and positive or negative ions implanted into 
the mask substrate throughout ion implantation regions. The ions in the ion implantation 
regions dissipate electrostatic charges on the mask, thus preventing the buildup of 
electrostatic charges, which could otherwise attract image-distorting particles to the mask 
or damage the mask. 

The applicant discusses the limitations of the prior art in that problems inherent in 
the conventional use of multiple ESD eliminators mounted beneath the ceiling of the 
cleanroom is that many areas in the cleanroom lack sufficient downflow of air to facilitate 
sufficient transfer of the neutralizing ions from the ESD eliminators to the surfaces of the 
reticles. This increases the likelihood of ESD-induced damage to the reticles as they are 
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carried or transported from the reticle stocker to the step-and-scan system and as they 
await their turn for the step-and-scan procedure. Accordingly, a novel ESD-resistant 
photomask and method of preventing ESD-induced damage to a photomask is needed. 

Levinson et al. teach an extreme ultraviolet (EUV) lithography mask - wherein (col. 
9, lines 30*40) the substrate 112, or at least the area of the substrate 112 defining the 
recess 114, can be implanted or impregnated with ions, molecules or compounds to locally 
increase the conductivity of the substrate 112. For example, the thinned portion 116 can be 
implanted with ions such as indium, phosphorous, gallium, boron or arsenic, to name a few. 
The thinned portion 116 can be located adjacent the periphery of the substrate 112 or in 
another strategically selected location to avoid introducing distortions in the EUV pattern 
30 reflected by a mask formed from the mask blank 110. 

The teachings of Levinson et al. differ from those of the applicant in that the 
applicant teaches the use of positive or negative ions implanted into the mask substrate 
throughout ion implantation regions for the purpose of ESD protection. 

Ker et al. teach a method of manufacturing a semiconductor device having a first 
and second transistor respectively of an electrostatic discharge protection circuit and 
internal circuit, the method comprising the steps of providing a substrate; 

forming gates of the first and second transistor on the substrate; depositing a mask 
layer and patterning the mask layer using one single mask to remove the mask layer on the 
gates, a portion of a drain region of the first transistor, and a source and drain region of the 
second transistor; implementing a first ion implantation with a first concentration under 
the masking of the patterned mask layer; removing the mask layer and forming sidewall 
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spacers of the gates; and implementing a second ion implantation with a second 
concentration, wherein the concentration of the second implantation is heavier than that of 
the first implantation. 

And wherein the first ion implantation is Nsup- type ESD implantation or Psup- 
type ESD implantation. 

Hsu teaches a process for fabricating an electrostatic discharge (ESD) protective 
device on a silicon substrate, comprising the following steps of 

l) defining a functional region and an ESD protective region on the silicon substrate 
and forming a field oxide layer therebetween; (2) forming a gate electrode on the silicon 
substrate and exposing surfaces of the silicon substrate where the functional region and a 
source/drain electrode in the silicon substrate are to be formed, then performing an ion 
implantation process to the exposed surfaces so as to form a lightly doped region; 

(3) forming an oxide layer on both the functional region and the ESD protective 

region; 

(4) coating a first photoresist layer on the oxide layer on the ESD protective region 
and then using an ESD mask for pattern definition so as to form a lightly doped 
source/drain electrode on the functional region, then removing the first photoresist layer on 
the oxide layer in the ESD protective region," 

(7) ion implanting using the gate electrode in the ESD protective region as mask to 
form heavily doped region, then removing the second photoresist layer on the functional 
region. 

And wherein in Step (2) the ion implantation process uses a source of N-type 
phosphor ions. 
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It would have been obvious to one having ordinary skill in the art to take the 
teachings of Levinson et al. and combine them with the teachings of Ker et al. or Hsu in 
order to make the claimed invention because Ker et al. or Hsu teach the claimed invention 
for semiconductor substrates including ion implantation into regions of the substrate for 
ESD protection and Levinson et al. also teach the implantation of ions into recesses of the 
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